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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a master information 
carrier which can realize a preformat recording to cope with the 
need of the future surface recording density of 10 giga bit order. 

SOLUTION: Recessed and projected shapes corresponding to a 
master information pattern are formed on the surface of a 
substrate 6 which is made of silicon or silcon oxide. Magnetic 
thin film 8 are formed on the surfaces of at least projected 
sections 7 among the recessed and projected shapes. The 
substrate 6 is made of silicon or silicon oxide. The recessed and 
projected shapes are processed by either a reactive ion etching 
method or a reactive plasma etching method and then, the film 8 
are formed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The master information carrier characterized by having formed the shape of toothing corresponding to 
an information signal in the front face of a base, and being the master information carrier of the shape of said 
toothing in which the magnetic thin film was formed on the surface of heights at least, and for said base having 
consisted of silicon or silicon oxide, and processing the shape of said toothing using a reactive-ion-etching 
method or the reactant plasma-etching method. 

[Claim 2] The shape of toothing corresponding to an information signal is formed in the front face of a base, and 
it is the master information carrier of the shape of said toothing in which the magnetic thin film was formed on 
the surface of heights at least. The base material with which said base consists of one ingredient chosen from 
the group which consists of polymeric materials, a semiconductor material, a metallic material, and a ceramic 
ingredient, The master information carrier characterized by having consisted of the silicon layer or silicon oxide 
layer formed on said base material, and processing the shape of said toothing using a reactive-ion-etching 
method or the reactant plasma-etching method. 

[Claim 3] The master information carrier according to claim 2 by which the interlayer has been stationed 
between a base material, a silicon layer, or a silicon oxide layer. 

[Claim 4] The master information carrier according to claim 3 which an interlayer becomes from one ingredient 
chosen from the group which consists of aluminum, Cr, Ti, Ta, Mo, W, and aluminum 203. 

[Claim 5] A master information carrier according to claim 1 or 2 with the larger level difference of the irregularity 
in the shape of toothing than the thickness of a magnetic thin film. 

[Claim 6] The master information carrier according to claim 5 whose concavo-convex level difference is twice 
[ more than ] the thickness of a magnetic thin film. 

[Claim 7] The master information carrier according to claim 1 or 2 by which the substrate layer has been 
arranged between silicon or a silicon oxide, and a magnetic thin film. 

[Claim 8] The master information carrier according to claim 7 in which the component of a substrate layer 
adhered to the toothing-like side attachment wall. 

[Claim 9] The master information carrier according to claim 7 which a substrate layer becomes from one 
ingredient chosen from the group which consists of Cr, aluminum, and Ti. 

[Claim 10] The master information carrier according to claim 1 or 2 in which the magnetic thin film was formed 
using the vacuum deposition method or the sputtering method where the gas pressure near the base is set as 1 0 
to 4 or less Torrs. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the master information carrier used in order to record a 
predetermined information signal on the magnetic-recording medium used for the magnetic recorder and 
reproducing device of mass and high recording density beforehand. 
[0002] 

[Description of the Prior Art] Current and a magnetic recorder and reproducing device are in the inclination of a 
raise in recording density, in order to realize what is small mass. It sets in the field of the hard disk drive which is 
a typical magnetic recorder and reproducing device, and surface recording density is already 1 Gbit/in2. The 
equipment which exceeds is commercialized and, several years after, it will be 10 Gbit/in2. An advance of a 
technique rapid like it argues about utilization of equipment is accepted. 

[0003] As a technological background such whose high recording density-ization was attained, improvement in 
the track recording density by the appearance of new signal-processing methods, such as improvement in the 
engine performance of a magnetic-recording medium and head disk interface and a partial response, is 
mentioned. However, in recent years, the upward tendency of track density far exceeds the upward tendency of 
track recording density, and has become the main factors of improvement in surface recording density. 
Compared with the conventional induction type magnetic head, the playback output engine performance depends 
this on the far excellent utilization of a magnetic-resistance-element mold head. It is possible to have and 
reproduce a several [ only ] micrometers width-of-recording-track signal for a high S/N ratio by utilization of 
current and a magnetic-resistance-element mold head. On the other hand, it is expected with improvement in 
the further future head engine performance in the near future that a track pitch arrives at a submicron field. 
[0004] In order for the magnetic head to scan such a narrow truck correctly and to reproduce a signal with a 
high S/N ratio, a role with the important tracking servo technique of the magnetic head is played. Such a 
tracking servo technique is indicated by "the high precision servo technique of the Yamaguchi:magnetic disk 
drive, the Magnetics Society of Japan, Vol.20, No.3, pp.771 " (1996) at the detail, for example. According to this 
reference, by the present hard disk drive, the field (henceforth a "preformat record section") where it was made, 
1 round, i.e., the include angle, of a disk, and the servo signal for tracking, the address information signal, the 
playback clock signal, etc. were recorded at intervals of the fixed include angle into 360 degrees is prepared. 
Thereby, the magnetic head reproduces these signals at fixed spacing, checks a self location, and it can scan a 
truck top correctly, correcting the variation rate in the direction of a path of a magnetic disk if needed. 
[0005] Since preformat information signals, such as the above-mentioned servo signal for tracking and the 
above-mentioned address information signal, and a playback clock signal, turn into a reference signal for the 
magnetic head to scan a truck top correctly, exact truck positioning accuracy is required at the time of the 
record. For example, according to the contents indicated by "Uematsu, otherrpresent condition [ of a mechanism 
servo and a HDI technique ], view, and 93rd time [ of the Magnetics Society of Japan ] study group data, 93-5, 
and pp.35" (1 996) After incorporating a magnetic disk and the magnetic head in a drive in a current hard disk 
drive, Record of the servo signal for tracking, an address information signal, a playback clock signal, etc. is 
performed by the magnetic head of the proper incorporated in the drive using the servo-track recording 
apparatus of dedication. In this case, required truck positioning accuracy is realized by performing preformat 
record, carrying out position control of the magnetic head of the proper incorporated in the drive to a precision 
with the external actuator equipped by the servo-track recording apparatus. 

[0006] Moreover, preformat record of such a servo signal for tracking, an address information signal, and a 
playback clock signal is similarly performed by the magnetic head using the servo-track recording device of 
dedication in the mass flexible disk commercialized in recent years and the medium for removable hard disks 
with a removable disk cartridge. 

[0007] However, there were the following troubles in the Prior art which performs preformat record by the 
magnetic head of the proper incorporated in the drive using the servo-track recording apparatus of dedication. 
[0008] Since the record by the magnetic head is line record by relative migration with the magnetic head and a 
magnetic-recording medium fundamentally, by the above-mentioned approach of recording, while carrying out 
position control of the magnetic head to a precision, preformat record takes [ 1 st ] much time amount to it using 
the servo-track recording device of dedication. Furthermore, since the servo-track recording device of 
dedication is quite expensive, the cost which preformat record takes becomes high. 

[0009] This problem becomes so serious that the track density of a magnetic recorder and reproducing device 
improves. In addition to the number of trucks of the direction of a path of a disk increasing, the time amount 
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which preformat record takes also for the following reasons becomes long. That is, since high degree of accuracy 
is required of positioning of the magnetic head so that track density improves, include-angle spacing which 
prepares the preformat record section which records information signals, such as a servo signal for tracking, into 
1 round of a disk, i.e., 360 degrees, must be made small. Therefore, the amount of signals which should carry out 
preformat record will increase in a disk as the equipment of high recording density, and it will take much time 
amount to it. 

[0010] Moreover, although a magnetic-disk medium is in the inclination of minor—diameterHzing, there is also still 
much need over a major-diameter disk (3.5 inches and 5 inches). It is so necessary that the record area of a disk 
is large that the amount of signals which should carry out preformat record increases, and the time amount 
which preformat record takes has influenced greatly also about the cost performance of such a major-diameter 
disk. 

[001 1] Since it originates in the tip pole configuration of the spacing between the magnetic head and a 
magnetic-recording medium, or the magnetic head and a record field spreads [ 2nd ], the magnetization 
transition of a truck edge by which preformat record was carried out lacks in steep nature. 
[0012] Since the record by the magnetic head is dynamic line record by relative migration with the magnetic 
head and a magnetic-recording medium fundamentally, it cannot but form the spacing of a constant rate 
between the magnetic head and a magnetic-recording medium from a viewpoint of the interface engine 
performance between the magnetic head and a magnetic-recording medium. Moreover, since the current 
magnetic head is the structure of usually having two elements which bear record and playback separately, 
trailing-edge side pole width of face is large with several or more times of recording track width of face to the 
first transition side pole width of face of a record gap carrying out equality to recording track width of face. 
[0013] The two above-mentioned troubles all become the factor which produces the breadth of a record field in 
a recording track edge. Consequently, the magnetization transition of a truck edge by which preformat record 
was carried out lacks in steep nature, or the problem that an elimination field is generated on truck edge both 
sides arises. With the current tracking servo technique, the location of the magnetic head is detected based on 
the variation of the playback output at the time of the magnetic head separating from it and scanning a truck. 
For this reason, it is required it not only excels in a S/N ratio when the magnetic head scans a truck top 
correctly like [ at the time of reproducing the data signal recorded between servo fields ], but that it should be 
steep, playback output variation, i.e., an off-track property, when the magnetic head separated from it and scans 
a truck. Therefore, if the magnetization transition of a truck edge by which preformat record was carried out as 
mentioned above lacks in steep nature, implementation of the exact tracking servo technique in future 
submicron truck record will become difficult. 

[0014] Copy techniques, such as a tracking servo signal using for example, the magnetic-transfer technique as a 
technique which solves the former between the two above-mentioned troubles, are proposed (refer to JP,63- 
183623.A). If such a magnetic-transfer technique is used, the productivity in the case of preformat record will be 
improved. However, although this technique has comparatively low coercive force like a flexible disk and is 
effective in a magnetic-disk medium with small surface recording density, it cannot be used from hundreds of 
megabits to the high coercive force medium equipped with the resolution which bears the surface recording 
density of gigabit order like today's hard disk medium. In a magnetic-transfer technique, in order to secure 
imprint effectiveness, it is necessary to impress the AC bias field which has the about 1 .5 times [ of the 
coercive force of a transferred disk ] amplitude. Since the master information recorded on the master disc is a 
magnetization pattern, in order for master information not to be demagnetized by this AC bias field, the value of 
about 3 times or more of the coercive force of a transferred disk is required as coercive force of a master disc. 
Since high surface recording density is borne, the coercive force of a current high density hard disk medium also 
has 1 500 to 2500 oersted. Furthermore, in order to bear the surface recording density of future 1 0-gigabit order, 
it is expected that this value also becomes 3000 to 4000 oersted. That is, in the present condition, the coercive 
force of 9000 to 12000 oersted will be required of a master disc 4500 to 7500 oersted in the future. It is difficult 
from the field of selection of a magnetic material to realize such coercive force in a master disc. Furthermore, if 
the present magnetic-recording technique is used, master information is unrecordable on the master disc itself 
which has such high coercive force. Therefore, in the conventional magnetic-transfer technique, when a 
realizable coercive force value is taken into consideration in a master disc, constraint will be inevitably received 
in the coercive force of a transferred disk. 

[0015] Moreover, the PURIEMBOSUTODISUKU technique of, forming in JP.7-1 53060.A the substrate for disk 
media which has the shape of toothing corresponding to the servo signal for tracking, an address information 
signal, a playback clock signal, etc. by La Stamp a for example, and forming a magnetic layer on this substrate is 
indicated. This technique is both an effective solution to the two above-mentioned troubles. However, the shape 
of toothing on the front face of a disk affects the head surfacing property at the time of record playback 
(contact condition with a medium when [ Or ] it is contact record), and it is expected that a problem arises for 
the interface engine performance between the magnetic head and a magnetic-recording medium. Moreover, 
since the substrate manufactured by La Stampa is a plastic plate fundamentally, it cannot perform substrate 
heating at the time of magnetic layer membrane formation required for reservation of the medium engine 
performance, but also has the trouble that a required medium S/N ratio is not secured. 

[0016] The very effective solution at the sacrifice of other important engine performance, such as a medium 
S/N ratio and interface engine performance, is not found out about two troubles described above from the above 
technological backgrounds. 
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[001 7] The technique which enables preformat record is indicated by the basic principle target at U.S. Pat. No. 
3,869,71 1, without sacrificing other important engine performance, such as a medium S/N ratio and interface 
engine performance, to the above technical problem. Moreover, this and a similar technique are indicated by 
JP,57-24032,A and JP,57-109134,A. As for each of these, the shape of toothing corresponding to an information 
signal is formed in the front face of a base. The front face of a master information carrier of the shape of this 
toothing where the heights front face was constituted with the ferromagnetic ingredient at least The 
magnetization pattern corresponding to the shape of toothing of the front face of a master information carrier is 
recorded on a magnetic-recording medium by making the front face of the shape of a sheet and disk-like 
magnetic-recording medium by which the ferromagnetic thin film or the ferromagnetic powder spreading layer 
was formed contact, or impressing a field further. <BR> [0018] 

[Problem(s) to be Solved by the Invention] A photolithography technique is used for formation of the shape of 
toothing of the above-mentioned front face of a master information carrier. When the magnetic-recording 
medium Preformatted is a hard disk, the magnitude of a master information carrier needs to be a hard disk and 
more than equivalent at least. Therefore, it is necessary to form a photoresist pattern with a sufficient precision 
over the large area of the base of a master information carrier. Under the present circumstances, when a 
photoresist is thick, it is very difficult to form the pattern of 1 micrometer or submicron order with high 
precision. For this reason, a thin resist pattern 1 micrometer or less needs to perform micro processing. 
[001 9] This invention is made in order to solve said technical problem in the conventional technique, and it aims 
at offering the master information carrier which can realize preformat record corresponding to the surface 
recording density of future 1 0-gigabit order. 
[0020] 

[Means for Solving the Problem] In order to attain said purpose, the shape of toothing corresponding to an 
information signal is formed in the front face of a base, it is the master information carrier of the shape of said 
toothing in which the magnetic thin film was formed on the surface of heights at least, said base consists of 
silicon or silicon oxide, and the 1st configuration of the master information carrier concerning this invention is 
characterized by processing the shape of said toothing using a reactive-ion-etching method or the reactant 
plasma-etching method. According to the 1st configuration of this master information carrier, it becomes 
possible to form the pattern of 1 micrometer or submicron order with high precision over the large area of the 
base of a master information carrier using a thin resist pattern 1 micrometer or less, and manufacture can 
realize the easy outstanding master information carrier cheaply. 

[0021] Moreover, in the 1st configuration of the master information carrier of said this invention, a thing with the 
larger level difference of the irregularity in the shape of toothing than the thickness of a magnetic thin film is 
desirable. According to this desirable example, the outstanding master information carrier in which high signal 
record of a S/N ratio is possible is realizable. Moreover, it is desirable that a concavo-convex level difference is 
twice [ more than ] the thickness of a magnetic thin film in this case. According to this desirable example, the 
outstanding master information carrier in which the signal record with a still higher S/N ratio is possible is 
realizable. 

[0022] Moreover, in the 1 st configuration of the master information carrier of said this invention, it is desirable 
that the substrate layer is arranged between silicon or a silicon oxide, and a magnetic thin film. According to this 
desirable example, the reliable outstanding master information carrier is realizable. Moreover, it is desirable that 
the component of a substrate layer has adhered to the toothing-like side attachment wall in this case. According 
to this desirable example, since the component of a substrate layer will cover a toothing-like front face, 
electrification can be prevented and the outstanding master information carrier which can reduce adsorption of 
the dust by static electricity sharply can be realized. Moreover, it is desirable that a substrate layer consists of 
one ingredient chosen from the group which consists of Cr, aluminum, and Ti in this case. 

[0023] Moreover, in the 1 st configuration of the master information carrier of said this invention, a magnetic thin 
film is in the condition that the gas pressure near the base was set as 10 to 4 or less Torrs, and it is desirable to 
be formed using a vacuum deposition method or the sputtering method. According to this desirable example, it is 
highly precise and manufacture can realize the easy outstanding master information carrier cheaply. 
[0024] Moreover, the 2nd configuration of the master information carrier concerning this invention The shape of 
toothing corresponding to an information signal is formed in the front face of a base, and it is the master 
information carrier of the shape of said toothing in which the magnetic thin film was formed on the surface of 
heights at least. The base material with which said base consists of one ingredient chosen from the group which 
consists of polymeric materials, a semiconductor material, a metallic material, and a ceramic ingredient, It 
consists of the silicon layer or silicon oxide layer formed on said base material, and is characterized by 
processing the shape of said toothing using a reactive-ion-etching method or the reactant plasma-etching 
method. According to the 2nd configuration of this master information carrier, the highly precise outstanding 
master information carrier is [ that it is easy to use it ] realizable. 

[0025] Moreover, in the 2nd configuration of the master information carrier of said this invention, it is desirable 
that the interlayer is stationed between a base material, a silicon layer, or a silicon oxide layer. According to this 
desirable example, the outstanding master information carrier with easily highly precise manufacture is realizable 
with existence of an interlayer. moreover — in this case — an interlayer — aluminum, Cr, Ti, Ta, Mo, W, and 
aluminum 203 from — it is desirable to consist of one ingredient chosen from the becoming group. 
[0026] Moreover, in the 2nd configuration of the master information carrier of said this invention, a thing with the 
larger level difference of the irregularity in the shape of toothing than the thickness of a magnetic thin film is 
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desirable. Moreover, it is desirable that a concavo-convex level difference is twice [ more than ] the thickness of 
a magnetic thin film in this case. 

[0027] Moreover, in the 2nd configuration of the master information carrier of said this invention, it is desirable 
that the substrate layer is arranged between silicon or a silicon oxide, and a magnetic thin film. Moreover, it is 
desirable that the component of a substrate layer has adhered to the toothing-like side attachment wall in this 
case. Moreover, it is desirable that a substrate layer consists of one ingredient chosen from the group which 
consists of Cr, aluminum, and Ti in this case. 

[0028] Moreover, in the 2nd configuration of the master information carrier of said this invention, a magnetic thin 
film is in the condition that the gas pressure near the base was set as 10 to 4 or less Torrs, and it is desirable to 
be formed using a vacuum deposition method or the sputtering method. 
[0029] 

[Embodiment of the Invention] Hereafter, this invention is explained still more concretely using the gestalt of 
operation. First, the preformat record using the master information carrier of this invention is explained briefly, 
referring to drawin g 1 . Drawin g 1 is a schematic diagram for explaining the record principle which used the 
master information carrier of this invention. 

[0030] The magnetization pattern corresponding to the shape of toothing of a master information carrier is 
recorded on a magnetic-recording medium by the record field generated with the ferromagnetic ingredient of the 
heights of the front face of the master information carrier magnetized by the one direction. This situation is 
shown in drawing 1 . That is, the shape of toothing corresponding to the servo signal for tracking, an address 
information signal, a playback clock signal, etc. is formed in the front face of the master information carrier 2. 
Here, the front face of toothing- 1 ike heights is constituted by the ferromagnetic ingredient. Induction of the 
magnetization 3 is carried out to the ferromagnetic ingredient on the front face of heights by the excitation field 
4, the imprint field 5 occurs to the magnetic-recording medium 1, and the magnetic-recording medium 1 is 
magnetized by this magnetization 3 by which induction was carried out. And the residual magnetization 
corresponding to these remains in the magnetic-recording medium 1 , and preformat record is carried out. 
[0031] <Gestalt of the 1st operation> Below, the master information carrier in the gestalt of operation of the 1st 
of this invention is explained, referring to drawing 2 . Drawing 2 is the outline sectional view showing the 
configuration of the master information carrier in the gestalt of operation of the 1 st of this invention. 
[0032] As shown in drawing 2 , the shape of toothing corresponding to a master information pattern is formed in 
the front face of the base 6 which consists of silicon or a silicon oxide. The heights magnetic thin film 8 is 
formed in the front face of the toothing-like heights 7, and the crevice magnetic thin film 9 is formed in the front 
face of a crevice 1 4. 

[0033] The shape of toothing of the front face of a base 6 is formed of the following processes. First, a spin 
coater or a spray coater is used for the front face of a base 6, and a photosensitive resist is applied to it. As for 
the coating thickness of a photosensitive resist, it is desirable that they are 1.0 micrometers or less and 0.5 
more micrometers or less. If the coating thickness of a photosensitive resist is too thick, it will become difficult 
to perform detailed patterning 1.0 micrometers or less with a sufficient controllability. In reactant etching, the 
processing depth realized with high precision is 0.5 to 1 .0 times the thickness of a resist. 

[0034] Subsequently, the resist film is exposed and developed. In addition, if needed, prebaking etc. is pretreated 
before exposure and after treatment, such as postbake, is performed after exposure. The exposure technique 
generally used conventionally is used for exposure. It becomes possible [ if a pattern pitch is the level which is 
several micrometers the one-shot exposure by the projection is possible, and ] to draw with a convergent laser 
light, if a pattern pitch is about 1.0 micrometers, furthermore — the case where a pattern pitch is submicron 
order — convergence electronic drawing — exposure is performed using a drawing technique. The paddle 
developing-negatives method and the spray developing-negatives method are used for development. Washing 
processing is performed after development termination and UV irradiation processing is performed if needed. 
[0035] Subsequently, the base 6 which patterning of a resist completed is etched by the etching system. A 
reactive-ion-etching method or the reactant plasma-etching method is used for etching, reactive ion etching — 
rare gas, such as Ar, — CF4 etc. — ionize reactant gas, accelerate, a substrate is made to come flying, and it is 
carried out by making silicon (base 6) and reactant gas react. Vapor pressure of a resultant is high, and it serves 
as gas and is removed promptly. Therefore, a resist remains, without reacting. Moreover, it is accelerated, and 
since rectilinear-propagation nature is high, directive high etching is possible for ion. On the other hand, reactant 
plasma etching is performed by impressing the electromagnetic field of high frequency to the mixed gas of rare 
gas, such as Ar, and the reactant gas of CF4 grade, and, thereby, the plasma of high density is generated near 
the base 6. Induction of the bias potential is carried out to a base 6 by this plasma, with this potential, the ion in 
the plasma is accelerated and a base 6 is reached. If ion arrives at the front face of the silicon base 6, like the 
case of the above-mentioned reactive ion etching, silicon (base 6) and reactant gas react, and a resultant will 
serve as gas and will be removed promptly. Therefore, a resist remains also in this case, without reacting. 
Moreover, it is accelerated, and since rectilinear—propagation nature is high, directive high etching is possible for 
ion. 

[0036] Subsequently, a residual resist is removed after the completion of etching using the remover agent which 
suited the resist agent. On the occasion of removal of a resist, a plasma asher performs rough of a resist in 
advance if needed. 

[0037] The shape of toothing with good dimensional accuracy is formed in the front face of the silicon base 6 in 
Sharp corresponding to a master information pattern as mentioned above. It is still more sharp, and in order to 
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form the shape of toothing with good dimensional accuracy, it is desirable to etch by using a chromium thin film 
as a mask. 

[0038] Subsequently, the chromium film is formed on the front face of a base 6 in which the shape of toothing 
was formed. And after applying a resist to the front face of the chromium film, a resist pattern is formed like the 
above. The thickness of a resist is set up the more than twice of chromium thickness. After forming a resist 
pattern, a chromium pattern is formed using ion etching or wet etching. After forming a chromium pattern, a 
residual resist is removed if needed. Then, the shape of toothing is formed in the front face of a base 6 like the 
above using reactive ion etching or reactant plasma etching. At this time, the processing depth is permitted up 
to ten to 20 times of the thickness of a chromium film mask. 

[0039] Subsequently, a magnetic thin film is formed in the front face which has the shape of toothing of a base 6. 
As an ingredient of a magnetic thin film, Fe system microcrystal ingredients, such as an amorphous material of 
Co radicals, such as crystal ingredients, such as nickel-Fe and Fe-aluminum-Si, and Co-Zr-Nb, and Fe-Ta-N, 
Fe and Co, Fe-Co, etc. are desirable. In forming a magnetic thin film, the following points are important. 
[0040] In forming a magnetic thin film, one of the important points is control of adhesion of the magnetic 
substance on a heights side attachment wall. That is, since the dimensional accuracy of heights will fall and 
magnetic association with the heights magnetic thin film 8 and the crevice magnetic thin film 9 will strengthen 
when a lot of magnetic substance adheres to a heights side attachment wall, adhesion of the magnetic substance 
on a heights side attachment wall must be controlled. In this case, it is necessary to control adhesion of the 
magnetic substance on a heights side attachment wall to ten or less percent of the thickness of the heights 
magnetic thin film 8 or the crevice magnetic thin film 9. 

[0041] As the formation approach of the magnetic thin film which can control adhesion of the magnetic 
substance on a heights side attachment wall as mentioned above, there is vacuum evaporation technique, an ion 
beam spatter method, or the opposite target spatter method. Any approach is an approach that the gas pressure 
near [ at the time of forming the film ] the base front face can be stopped low. That is, it is the comparatively 
long membrane formation approach of an atomic mean free path that the atom which flies to a base front face 
collides with gas on the way, and are not scattered about. Therefore, if such conditions are satisfied, the 
membrane formation approaches other than the three above-mentioned membrane formation approaches can 
also be used. 

[0042] When the gas pressure near [ under membrane formation ] the base was 10 to 4 or less Torrs as a result 
of the experiment, it turned out that adhesion of the magnetic substance on a heights side attachment wall can 
be controlled to ten or less percent of the thickness of the heights magnetic thin film 8 or the crevice magnetic 
thin film 9. 

[0043] In forming a magnetic thin film, other one of the important points is the physical relationship of the 
heights magnetic thin film 8 and the crevice magnetic thin film 9. This is related to the toothing-like level 
difference and the thickness of a magnetic thin film which were formed in the front face of a base 6. Let 
desirable thickness of the heights magnetic thin film 8 be the range of 0.1 to 0.5 micrometers in the master 
information carrier. When a toothing-like level difference is smaller than the thickness of a magnetic thin film, the 
heights magnetic thin film 8 and the crevice magnetic thin film 9 will continue. In such a case, it becomes it is 
too strong and inadequate signal recording magnetic association with the heights magnetic thin film 8 and the 
crevice magnetic thin film 9 on the magnetic-recording medium by the master information carrier. Therefore, as 
for a toothing-like level difference, what is larger than the thickness of a magnetic thin film is desirable. 
Furthermore, as for a toothing-like level difference, it is desirable that it is twice [ more than ] the thickness of a 
magnetic thin film. Even if physically separated from this of the heights magnetic thin film 8 and the crevice 
magnetic thin film 9, it is because magnetic association exists if the distance is small. 

[0044] <Gestalt of the 2nd operation> Below, the master information carrier in the gestalt of operation of the 
2nd of this invention is explained, referring to drawing 3 . Drawing 3 is the outline sectional view showing the 
configuration of the master information carrier in the gestalt of operation of the 2nd of this invention. 
[0045] In forming a magnetic thin film, a still more important point is forming the substrate layer 10, before 
forming a magnetic thin film 8. The substrate layer 10 serves to improve the bond strength of a magnetic thin 
film 8. It cannot be overemphasized that an improvement of bond strength contributes to improvement in the 
dependability of a master information carrier and endurance greatly. The configuration of drawing 3 has the 
dependability of a master information carrier higher than the configuration of drawin g 2 . Metallic materials, such 
as Cr, aluminum, Ti, etc. whose bonding strength with silicon or a silicon oxide is nonmagnetic strongly as an 
ingredient of the substrate layer 10, are desirable. 

[0046] The substrate layer 10 demonstrates function with the thickness sufficient by about 0.02 micrometers 
from 0.01 micrometers. Thus, in formation of the thin film, since the film coating weight to a heights side 
attachment wall is so small that it can be disregarded, he does not need to examine the forming-membranes 
method severely like a magnetic thin film 8. It is desirable to make furring adhere to a heights side attachment 
wall positively as a magnetic thin film 8, as conversely shown in drawing 4 , and to take an electric flow over the 
whole front face in formation of the substrate layer 1 0. Thereby, electrification can be prevented and adsorption 
of the dust by static electricity can be reduced sharply. What is necessary is just to use the usual spatter 
approach or vacuum deposition which can form membranes on a 10-3Torr base, in order to form such a 
substrate layer 10. 

[0047] According to a series of above-mentioned processes, an easy and cheaply highly precise master 
information carrier can be manufactured, and according to the master information carrier which carried out in 
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this way and was manufactured, the signal record which has a high S/N ratio is attained. 

[0048] <Gestalt of the 3rd operation> Below, the master information carrier in the gestalt of operation of the 3rd 
of this invention is explained, referring to drawing 5 . Drawing 5 is the outline sectional view showing an example 
of the production process of the master information carrier in the gestalt of operation of the 3rd of this 
invention. 

[0049] The whole does not consist of silicon or a silicon oxide, but the base in the gestalt of this operation is 
constituted by the base base material section 1 1 and the base surface section 1 2. As the base base material 
section 11, non-magnetic materials, such as polymeric materials, a semiconductor material, a metallic material, 
or a ceramic ingredient, are used. As shown in drawin g 5 (a), on this base base material section 1 1 , silicon or a 
silicon oxide is formed as the base surface section 12. And as shown in drawing 5 (b), only the base surface 
section 12 is processed in the shape of toothing. Seven are heights among drawin g 5 (b). Thus, after processing 
a base, a magnetic thin film is formed in the front face as mentioned above. 

[0050] Drawing 6 is the outline sectional view showing other examples of the production process of the master 
information carrier in the gestalt of operation of the 3rd of this invention. As shown in drawing 6 , in order to 
mainly improve adhesion force and to raise dependability, between the base base material section 1 1 and the 
base surface section 1 2, the interlayer 1 3 is stationed for the purpose of the fault etching prevention at the time 
of etching. As an interlayer's 13 ingredient, they are aluminum, Cr, Ti, Ta, Mo, W, and aluminum 203. It is 
desirable. 

[0051] The advantage which constitutes a base by the base base material section 11 and the base surface 
section 12 is as follows. First, compared with silicon or a silicon oxide, a cheap ingredient can be used as an 
ingredient of a base. For example, aluminum and an aluminium alloy with it can be used. [ high versatility and ] 
[ cheap ] And an equivalent precision is secured in a process equivalent to the case where toothing-like 
processing uses only silicon and a silicon oxide as an ingredient of a base. 

[0052] Next, a mechanical strength and machinability are improvable. If a polymeric-materials metallurgy group 
ingredient is used as an ingredient of the base base material section 1 1, the tough nature obtained only neither 
with silicon nor a silicon oxide can be given to a master information carrier. It is improved at the time of using a 
master information carrier, for example, workability, such as an installation guidance device. 
[0053] Next, toothing-like workability improves. For example, CF4 In used reactant etching, silicon or silicon 
oxide is etched into a high speed, but other ingredients have an extremely slow etch rate. That is, if the 
thickness of the base surface section 1 2 is managed, since the depth of a crevice will serve as thickness of the 
base surface section 1 2, the repeatability of a depth dimension improves. 

[0054] Next, the adhesion of a master information carrier and a magnetic-recording medium improves. For 
example, if polymeric materials are used as an ingredient of the base base material section 1 1 , since the 
flexibility of minute level will be given to a master information carrier, adhesion with a hard disk medium is 
improved. 

[0055] In addition, in the gestalt of the above-mentioned implementation, although the magnetic thin film is 
formed in the front face of the both sides of the heights of a base, and a crevice, it is not necessarily limited to 
the master information carrier of this configuration, and the magnetic thin film should just be formed in the front 
face of a concavo-convex configuration which is heights at least. 
[0056] 

[Effect of the Invention] As explained above, according to this invention, the master information carrier in which 
the detailed pattern 1 .0 micrometers or less was formed with repeatability often [ precision ] and sufficient is 
realizable, having tough nature, flexibility, dust removal nature, etc. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the master information carrier used in order to record a 
predetermined information signal on the magnetic-recording medium used for the magnetic recorder and 
reproducing device of mass and high recording density beforehand. 
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PRIOR ART 

[Description of the Prior Art] Current and a magnetic recorder and reproducing device are in the inclination of a 
raise in recording density, in order to realize what is small mass. It sets in the field of the hard disk drive which is 
a typical magnetic recorder and reproducing device, and surface recording density is already 1 Gbit/in2. The 
equipment which exceeds is commercialized and, several years after, it will be 10 Gbit/in2. An advance of a 
technique rapid like it argues about utilization of equipment is accepted. 

[0003] As a technological background such whose high recording density-ization was attained, improvement in 
the track recording density by the appearance of new signal-processing methods, such as improvement in the 
engine performance of a magnetic-recording medium and head disk interface and a partial response, is 
mentioned. However, in recent years, the upward tendency of track density far exceeds the upward tendency of 
track recording density, and has become the main factors of improvement in surface recording density. 
Compared with the conventional induction type magnetic head, the playback output engine performance depends 
this on the far excellent utilization of a magnetic-resistance-element mold head. It is possible to have and 
reproduce a several [ only ] micrometers width-ol^recording-track signal for a high S/N ratio by utilization of 
current and a magnetic-resistance-element mold head. On the other hand, it is expected with improvement in 
the further future head engine performance in the near future that a track pitch arrives at a submicron field. 
[0004] In order for the magnetic head to scan such a narrow truck correctly and to reproduce a signal with a 
high S/N ratio, a role with the important tracking servo technique of the magnetic head is played. Such a 
tracking servo technique is indicated by "the high precision servo technique of the Yamaguchiimagnetic disk 
drive, the Magnetics Society of Japan, Vol.20, No.3, pp.771" (1996) at the detail, for example. According to this 
reference, by the present hard disk drive, the field (henceforth a "preformat record section") where it was made, 
1 round, i.e., the include angle, of a disk, and the servo signal for tracking, the address information signal, the 
playback clock signal, etc. were recorded at intervals of the fixed include angle into 360 degrees is prepared. 
Thereby, the magnetic head reproduces these signals at fixed spacing, checks a self location, and it can scan a 
truck top correctly, correcting the variation rate in the direction of a path of a magnetic disk if needed. 
[0005] Since preformat information signals, such as the above-mentioned servo signal for tracking and the 
above-mentioned address information signal, and a playback clock signal, turn into a reference signal for the 
magnetic head to scan a truck top correctly, exact truck positioning accuracy is required at the time of the 
record. For example, the magnetic head of the proper which according to the contents indicated by "Uematsu, 
other:present condition [ of a mechanism servo and a HDI technique ], view, and 93rd time [ of the Magnetics 
Society of Japan ] study group data, 93-5, and pp.35" (1 996) was incorporated in the drive by the current hard 
disk drive using the servo-track recording apparatus of dedication after incorporating a magnetic disk and the 
magnetic head in a drive Record of the servo signal for tracking, an address information signal, a playback clock 
signal, etc. is performed. In this case, required truck positioning accuracy is realized by performing preformat 
record, carrying out position control of the magnetic head of the proper incorporated in the drive to a precision 
with the external actuator equipped by the servo-track recording apparatus. 

[0006] Moreover, preformat record of such a servo signal for tracking, an address information signal, and a 
playback clock signal is similarly performed by the magnetic head using the servo-track recording device of 
dedication in the mass flexible disk commercialized in recent years and the medium for removable hard disks 
with a removable disk cartridge. 

[0007] However, there were the following troubles in the Prior art which performs preformat record by the 
magnetic head of the proper incorporated in the drive using the servo-track recording apparatus of dedication. 
[0008] Since the record by the magnetic head is line record by relative migration with the magnetic head and a 
magnetic-recording medium fundamentally, by the above-mentioned approach of recording, while carrying out 
position control of the magnetic head to a precision, preformat record takes [ 1 st ] much time amount to it using 
the servo-track recording device of dedication. Furthermore, since the servo-track recording device of 
dedication is quite expensive, the cost which preformat record takes becomes high. 

[0009] This problem becomes so serious that the track density of a magnetic recorder and reproducing device 
improves. In addition to the number of trucks of the direction of a path of a disk increasing, the time amount 
which preformat record takes aiso for the following reasons becomes long. That is, since high degree of accuracy 
is required of positioning of the magnetic head so that track density improves, include-angle spacing which 
prepares the preformat record section which records information signals, such as a servo signal for tracking, into 
1 round of a disk, i.e., 360 degrees, must be made small. Therefore, the amount of signals which should carry out 
preformat record will increase in a disk as the equipment of high recording density, and it will take much time 
amount to it. 
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[0010] Moreover, although a magnetic-disk medium is in the inclination of minor-diameterHzing, there is also still 
much need over a major-diameter disk (3.5 inches and 5 inches). It is so necessary that the record area of a disk 
is large that the amount of signals which should carry out preformat record increases, and the time amount 
which preformat record takes has influenced greatly also about the cost performance of such a major-diameter 
disk. 

[001 1] Since it originates in the tip pole configuration of the spacing between the magnetic head and a 
magnetic-recording medium, or the magnetic head and a record field spreads [ 2nd ], the magnetization 
transition of a truck edge by which preformat record was carried out lacks in steep nature. 
[0012] Since the record by the magnetic head is dynamic line record by relative migration with the magnetic 
head and a magnetic-recording medium fundamentally, it cannot but form the spacing of a constant rate 
between the magnetic head and a magnetic-recording medium from a viewpoint of the interface engine 
performance between the magnetic head and a magnetic-recording medium. Moreover, since the current 
magnetic head is the structure of usually having two elements which bear record and playback separately, 
trailing-edge side pole width of face is large with several or more times of recording track width of face to the 
first transition side pole width of face of a record gap carrying out equality to recording track width of face. 
[0013] The two above-mentioned troubles all become the factor which produces the breadth of a record field in 
a recording track edge. Consequently, the magnetization transition of a truck edge by which preformat record 
was carried out lacks in steep nature, or the problem that an elimination field is generated on truck edge both 
sides arises. With the current tracking servo technique, the location of the magnetic head is detected based on 
the variation of the playback output at the time of the magnetic head separating from it and scanning a truck. 
For this reason, it is required it not only excels in a S/N ratio when the magnetic head scans a truck top 
correctly like [ at the time of reproducing the data signal recorded between servo fields ], but that it should be 
steep, playback output variation, i.e., an off-track property, when the magnetic head separated from it and scans 
a truck. Therefore, if the magnetization transition of a truck edge by which preformat record was carried out as 
mentioned above lacks in steep nature, implementation of the exact tracking servo technique in future 
submicron truck record will become difficult. 

[0014] Copy techniques, such as a tracking servo signal using for example, the magnetic-transfer technique as a 
technique which solves the former between the two above-mentioned troubles, are proposed (refer to JP.63- 
183623,A). If such a magnetic-transfer technique is used, the productivity in the case of preformat record will be 
improved. However, although this technique has comparatively low coercive force like a flexible disk and is 
effective in a magnetic-disk medium with small surface recording density, it cannot be used from hundreds of 
megabits to the high coercive force medium equipped with the resolution which bears the surface recording 
density of gigabit order like today's hard disk medium. In a magnetic-transfer technique, in order to secure 
imprint effectiveness, it is necessary to impress the AC bias field which has the about 1 .5 times [ of the 
coercive force of a transferred disk ] amplitude. Since the master information recorded on the master disc is a 
magnetization pattern, in order for master information not to be demagnetized by this AC bias field, the value of 
about 3 times or more of the coercive force of a transferred disk is required as coercive force of a master disc. 
Since high surface recording density is borne, the coercive force of a current high density hard disk medium also 
has 1500 to 2500 oersted. Furthermore, in order to bear the surface recording density of future 10-gigabit order, 
it is expected that this value also becomes 3000 to 4000 oersted. That is, in the present condition, the coercive 
force of 9000 to 12000 oersted will be required of a master disc 4500 to 7500 oersted in the future. It is difficult 
from Men of selection of a magnetic material to realize such coercive force in a master disc. Furthermore, if the 
present magnetic-recording technique is used, master information is unrecordable on the master disc itself 
which has such high coercive force. Therefore, in the conventional magnetic-transfer technique, when a 
realizable coercive force value is taken into consideration in a master disc, constraint will be inevitably received 
in the coercive force of a transferred disk. 

[0015] Moreover, the PURIEMBOSUTODISUKU technique of, forming in JP,7-1 53060.A the substrate for disk 
media which has the shape of toothing corresponding to the servo signal for tracking, an address information 
signal, a playback clock signal, etc. by La Stampa for example, and forming a magnetic layer on this substrate is 
indicated. This technique is both an effective solution to the two above-mentioned troubles. However, the shape 
of toothing on the front face of a disk affects the head surfacing property at the time of record playback 
(contact condition with a medium when [ Or ] it is contact record), and it is expected that a problem arises for 
the interface engine performance between the magnetic head and a magnetic-recording medium. Moreover, 
since the substrate manufactured by La Stampa is a plastic plate fundamentally, it cannot perform substrate 
heating at the time of magnetic layer membrane formation required for reservation of the medium engine 
performance, but also has the trouble that a required medium S/N ratio is not secured. 

[001 6] The very effective solution at the sacrifice of other important engine performance, such as a medium 
S/N ratio and interface engine performance, is not found out about two troubles described above from the above 
technological backgrounds. 

[001 7] The technique which enables preformat record is indicated by the basic principle target at U.S. Pat. No. 
3,869,71 1, without sacrificing other important engine performance, such as a medium S/N ratio and interface 
engine performance, to the above technical problem. Moreover, this and a similar technique are indicated by 
JP,57-24032,A and JP,57-109134,A. For each of these, even if the shape of toothing corresponding to an 
information signal is formed in the front face of a base and there is little shape of this toothing, a heights front 
face is a ferromagnetic ingredient. The magnetization pattern corresponding to the shape of toothing of the front 
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face of a master information carrier is recorded on a magnetic-recording medium by contacting the front face of 
the constituted master information carrier on the front face of the shape of a sheet and disk-like magnetic- 
recording medium by which the ferromagnetic thin film or the ferromagnetic powder spreading layer was formed, 
or impressing a field further. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, the master information carrier in which 
the detailed pattern 1 .0 micrometers or less was formed with repeatability often [ precision ] and sufficient is 
realizable, having tough nature, flexibility, dust removal nature, etc. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] A photolithography technique is used for formation of the shape of 
toothing of the above-mentioned front face of a master information carrier. When the magnetic-recording 
medium preformatted is a hard disk, the magnitude of a master information carrier needs to be a hard disk and 
more than equivalent at least. Therefore, it is necessary to form a photoresist pattern with a sufficient precision 
over the large area of the base of a master information carrier. Under the present circumstances, when a 
photoresist is thick, it is very difficult to form the pattern of 1 micrometer or submicron order with high 
precision. For this reason, a thin resist pattern 1 micrometer or less needs to perform micro processing. 
[001 9] This invention is made in order to solve said technical problem in the conventional technique, and it aims 
at offering the master information carrier which can realize preformat record corresponding to the surface 
recording density of future 1 0-gigabit order. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] It is a schematic diagram for explaining the record principle using the master information carrier of 
this invention. 

[Drawing 2] It is the outline sectional view showing the configuration of the master information carrier in the 
gestalt of operation of the 1st of this invention. 

[Drawin g 3] It is the outline sectional view showing the configuration of the master information carrier in the 
gestalt of operation of the 2nd of this invention. 

[ Drawing 4] It is the outline sectional view showing the configuration of the value of the master information 
carrier in the gestalt of operation of the 2nd of this invention. 

[Drawing 5 ] It is the outline sectional view showing an example of the production process of the master 
information carrier in the gestalt of operation of the 3rd of this invention. 

[Drawing 6] It is the outline sectional view showing other examples of the production process of the master 
information carrier in the gestalt of operation of the 3rd of this invention. 
[Description of Notations] 

1 Magnetic-Recording Medium 

2 Master Information Carrier 

3 Magnetization in which Induction was Carried Out to Heights Magnetic Substance by Excitation Field 

4 Excitation Field 

5 Imprint Field 

6 Base 

7 Heights 

8 Heights Magnetic Thin Film 

9 Crevice Magnetic Thin Film 

10 Substrate Layer 

1 1 Base Base Material Section 

12 Base Surface Section 

1 3 Interlayer 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 




[ Drawing 5] 
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[Drawing 6] 
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3\ K7'(7*l'Jldffl^ii*iifc@#©BS^s' KSr. ^ 
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[0006] :oi^^7^^y^fflt- #flr 

[0 0 0 7] La»U #H5:y^Eft3£ttSr 
[0 0 0 8] fgl^, ttfi^y Kl;i«fc5E»ti\ 

jB*ffit?tt, ^y y hmm^<<Dmm^-r 

[0 0 0 9] w^fflHtt. «fiE»S££«<Oh7 2X* 

7 y ^ft^itjp-rs r i (doit, «T^a*-fw ±ot 

«MIHSr/hS< L4rmtffcfc*v v o Sot, ii5E©:#; 

[ooio] aftx^^^afHi/haft^arflt 
^is^y 7*— ^y MESi-^tfS-§*3ft s *<*5 

[0 0 11] #2K, ««^!xKt««EflaK#i:©W 

[0 0 12] mfSi^y KK«fc3E«tt, 



S5 2o©3iu^>'hSr^r-t5«it'e*)5fc«>, Gflfc? 

[0 0 1 3] ±E2o©raHjStt, ^i*ixfc, 
*5o ^y7*-7 5/HBSShfth7ix? 

y Koffi««r&fflLTV*« e Z<Dtzth, if- #S*HHfc 
5 ^ i ff#-m# < , BSft^s/ h 5 y PZftthXM 

&Ltztz<Dftt£ttijjmtm, tsfc*)'*7h7y^ 

In y y 7 * — ^ y h Eii * Jxfc h 9 y * mWDmitiB» 
Jd*3tt5jE»& h7 ^y^t-«OI© 5 BIi: 
[0 0 14] ±E2'ocomH^©5*)«r#Sr<!l*-r5SE 

- 1 8 3 6 2 3#^«#B8)-o- r<D«fc5iWfc«te^ftffr 

>r 5 ^e^-Kr-r 

tt^J: SKftS^tfifs' h^^fcTy h^-^-CDffi 

1. 5«^«>««**i"sa£JE^>rr^«#s:aijp-j- 

5 #53* fc"5 o * ^ — r >r * ^ tcEft $ ntz^ * ? - 

3«S««±*offl[^5**ix5. SfiE^iS**^- 
^^^jKfrO««*ttil5ffiE»*«S:a5fc»^l 5 0 

^^/b^y h^- ^-(0EE<R«*«:ft5fc»fctt. 
fitt3 0 0 0 — 4 0 0 0x/^r7 Kl:fcit5t>«)4: 

^T4 5 0 0-7 5 0 0x;l/7fyK, <f*tt^tt9 0 
0 0-1 200 Ox/^f^ K©{RBS*dS5^$ixSr 

5 0 *e>«-, S.tt^>BS«E»ft*S:fflv^rtt, 
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[0 0 15] 0iJ;Lfif, #ii¥7-l 5 3060t 
^M^^iiTV^. r©&flffii. ±IELfc2owPn^M io 

^^*asoDDia»«t*e»S4B»©^y ks±hh* (*> 

[0 0 16] ^©ip'fcS^WH'ft^fctt, _hfS Lfc 20 
2<J©|BMjRfcHLT\ *#S/NJfrWl'#-:7*- 

[0017] &,±(DWkm\z-&L, mw-s/wt^i/? 

fFfS3, 8 6 9, 7 1 l-fjriZ.&*Emtti\Z.m?F£tlX^ 
5. WBIBB5 7-2 4 0 

3 2-§-^# % #BBBS5 7-1 0 9 1 3 4*^»t§B*S 

[0 0 18] 

$ fit'>& < k i>^~- Kx -f * ? i: I^^£t±-efe5 w t # 
\z.t>1t*oXm&&< y* Y h'tf-^ZBf&i-Z 

y* y\s*s* Ytm^Vs&xoii^ 

1 f< mhZ,\,M5.-f7 * * n v^— ^-©^*->£if5:ft 
SlcffJfifc-f 5^ tii*^(-fflHT*fe5„ r©fcft, i a« 

<fo<5„ 50 
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[0 0 19] #3S?J!li> ^a«lcfcltSBufBSMSr« 
^^--^-(DEIS^SicmLfcyy 7*--- ME 

[0 0 2 0] 

ft. *38Hi-«a^^ i a 

titc-rxf-ffimmfcx-foox^ wimmm^yy^^t 

L< fits' J) =» ^Kfls**» fe 4 9 , Wia@ei|g^glt5tt 

^ h^^ — ^SrfflV^Tl AimfeSV^fii^T*? ^ ov*- 
^-©✓<*->£^**HS#ffi#©S#©:kffi«fc::fc> 

[002 1] WB*»W©-***H1!«S#»* 

i ©it $1-33^-04, iiflGffi^KfcttSGaawgiijjss* 
tt»l8[©Kff«tt)t^:#v^©* s »*U\ £©#*uv> 
Wi-iiT-fif. s/NJt©ifi<Wf -^IHS^""! ffiiffiixfc-v 

mm^^\ rffl»*uv^K<ttLfif, $etsxN 
[0 0 2 2] iwe*»w©^^^-fli«a(*:«>* 

1 ©KldlKlJBV^THt. y a Vfc u< y =» ^^<b% 

kMm&mk<Dr$\zTMm&mm£tix^%<Diwi£ l 

T*fS„ T±fe^^ x cr, A1& 

tJ^T i *»f>^SPA>CjSfifixfc loro^^^fis^s * 

[0 0 2 3] ffIIE*^^0-v^^-tff#S«:cZ>^ 

1 0-" To r rWT^»«**tfctt«-C, X^Srfet 
U< fit^^s/'? y >^^feS:fflv^T^A^£Si^/tt©T•S>^ 

©#94u\ r©»*u^K:j:*ni. nn&xm& 
[0 0 2 4] *fc. *^i-^5^^^-tt^aff©^ 
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* * tjjpw* e> 4 5 #a> e> a a ixfc i ootma* h ft s « 
>'»^l^*atcolBt't>ll^IJi*E^ls^Tv^5^^#4L 

K Cr, Ti, T a , Mo, WRXfA 1 2 O3 3&>5>fc 

[0026] ME**w^**H*#fi#<0S§ 20 

^l-ft, Bflficoa^s«ttj»|«(D|Rff«>2fflF£JL±T**)5 

[0027] *fc,-«rE**w«)^^^--waa*<oj(i 

Ti&Jf £\ Cr, Al &tfT i ^bftSW^bStf^fc 30 
1 o©#J|8W> ft 5 <D#ff 4 U \ 
[0 0 2 8] *fc. flJE**W<D^^^-ff»af*:^JB 

1 O" 4 To r rBT^KSSixfctttt^ 
[0 0 2 9] 

aa^^fflv>fc7 p y 7*— ywmk^^x, hi* 40 

[0 0 3 0] -Jl^Wh^Wcv^^-lfifift:^ 
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mmm 1 khe^bm?. 5 uB«£ftft# 1 #aMfc 

[0 0 3 1 ] <» l <z>£tt<0J&flB> «"Ffc. *WA<»m 

\<D%ik<Dmm\c&tf&^*$-mn&mz.^x. m 

2*:#»U**e>RW-*-*. B2tt*»HOSSl0>JliK 
[0 0 3 2] 2^^i"J: v'Jayxtti/Pay 

1 4^ffi(C^[U^^^9^^$^-r^5o 
[0 0 3 3] Sft6^*a5^0fl£i?Btttt, HT<oiSl: 
J:oT»fiK*ix5o 4"f\ e&6<£>^®^ jfotttus; 

Jfiftttl^* h<&»*W*, 1. 0/imHT, 

is* V 0>mftW.&W1r€Z> 1 . On mJKT©»*Wft 
=^^*SJf9ttft<fr5r idSffllitft5 0 SIS 

KDRff <D*0v 5 — 1. 0fflre*>5 o 
[0 0 3 4] <5H^T\ us?* hJ9H£B3fc • iM5 0 
SSL #SfcJ6CT* ^lul^y^-^^fu^SSrtT 

iB-*-5wfc3Pprffil:ft5. *e>*^ ^^-VtTy^* 
[0 0 3 5]&V^T\ l/^h£D/^»-y^TL 

»6^^tt^5j£.^5 r ^ J: o refaix 
a o Rl£4**ft«:a5fttJE*i«<. ^tftoTjS^^c 
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[0 0 3 7] SX±<D£.i\ZVX s *>!)3yI*6^I 

[0 0 3 8] &^T\ Bfl£j*«td s ?B**ixfcS»6 0a 20 
^4:?Kj*+5o F^If ft, ^nARff©2fff« 

*®*i"5o ^©it, *PX8IStt, ^ ni,R^;x^<£> 30 
RifOl 0-2 Ofg^T-rF^^n^o 

[0 0 3 9] &^T\ S«=6©BfliajBtt*^ri-5*ffilC 
«tt***»J«i-5a BH4»R*>*mi LTtt, N i - 
Fe x Fe-Al-SiWaP, Co-Zr-N 
b^^CoSOT^/^T^W, Fe-Ta-N^ 
Fe*»8fi#^ Fe, Co, Fe-CoWffSL 

[0 0 4 0] attS»itSr»*-r5t*)fcoTfi5/j:ja<o 
fe»a*(ST U fii*WB«fe»R 8 t DflOTtt«R 9 k <D 

M%ft&&&mt-rz>zktftz>(ox\ fiaiBfi^oat 

[0 0 4 1] ±1B*> J: 5 lwiSffi{l8ffi^<Dttteft©f+;f * 
fliftiJ-TSr i^T#5Ktt*R«)JKMS:*«fei: LTtt, X 
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[0 0 4 2] IH^feP^ J*R*cr>Sfl:iS«(D^f^JE^ 
1 0- 4 To r r KT"Cfcil«, cSttffli^<©att#£>tt 

l «BTI-»fBli-5 w i: #T*# 5 ^ £ ##a*ofc. 
[0 0 4 3] «K*RSr»riit"5^fcfcoTa54^^ 
1 ott, OOBttffiR 8 & t5Pa$|SttttftR 9 cofi^ 

<D&g:bM\±mm<Dmm\cm&Lx\s^ 0 -^xt-mm 

'fi#^*3^T, fi»«tt»R8O»4LV«i|[tt0. 1 
S#«tt»R«>WP±!)t>^*v^»^^tt, 

£j^Ktt»R8 tQflgI5att»R9 tco^ 

Kwt, 0fla»«^asr±«tt*R<oBW<o2«K±^fc 

-19 k^mmm^mtiX^Xh. %<PSmtfi'b£ttin\i 
[0 044] (92 toiafc0>»tB> «Tfc. *36WoJB 

[0 04 5] «tt»RSr»«i-5lwfcfcoTS?>lcaR 
%ZkXhZ 0 TWIlOtt, «tt*R8 0f*»SftS* 

< IWtttfcSC r , A 1 , T i «<04kJRtf^s»4 U 

[0 0 4 6] T»J1 1 0 fi, *©Rff i s 0 . 01/i 
6 0. 0 2 M mSSt^ftii^»t5o 
(cj»t^Ro®J*l^:*3V^■rtt, afflfflOS^oR«-»*ttS!l 
fit?S5(Sif/h*v^T\ jSRifeS:«tt»K8 0i5*- 
MU<^*1-5*Stt*v\ Ti&IF 1 O^JKrictcfcfco 
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1 CH T o r r #Tri«R^ffifciI«<0*>*5> 
[0 0 4 7] ±lELfc-*DXSK:J:0* ^B^o^ffi 

[0 04 8] <f? 3 (o^mmm) «tk* 

5*#fl8Lfc#e>R9H-5o 0 5 i*#3£9!<^ 3 10 
r»WE0Tfc5 o 

[0 0 4 9] *H*«)»«BlC*sr}-5S#H:. *<0±#& 
isV ^yfc^^i^^^MW^^S^^, 

1 i£#*BSB l 2 £(cJ;9«j$£;ftTV> 
5 0 SWWl l'itm iSSH-WPk **flE*t 

J&Sffll^feixSo 15 (a) t^-f-J;?^ Z<Dmfc&tt 
SB 1 l©il:tt, SftSeBSCl 2 i IT, ->y ^feS 

wi*>y =ivK>fb;*^?g^sixTv>s 0 05 20 
(b) ic^rj:5^ 2<D7ttm£Mm^ 

iDXStLTl^. 05 (b) <K 7i&SflgR-?*>5o r<^> 
J: 5fcLTSfc*a0XLfc«s ±K©J: 5fc LT*<Z>* 

[0 0 5 0)16 Ji**W©S 3 ©Ultoigffi^isits ' 

Stiff l 2i©IHfctt, i^f+»AS:*SL(B«tt4rW«) 

#jfc IT, ^Pflai 3^|B«SixTV^o 30 
#»i:LTM\ AKCr.Ti.Ta.Mo.W. A 
1 2 0 3 3&s#*U\, 

[0 0 5 1] £#&£tttt#ti|S 1 1 irSff*B95 1 2 £ 

t lt; s/y = :>^> y ^iKkfet-it^T^' 
T#a 0 u^t, \suhM^<omn\t^ m»ount\.x 
[0052] w^s^^aipxtt^KS-rs 1 

[0 0 5 3] ftfw, Bflia}gtt©iDItt^!S]±-r5 0 w*. 
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Mi v; y = ^i6fk»ttiSiSK3i s/ ^ y if £ .1x5 *\ 
[0 0 5 4] ftic. ^^^-tf^fi^i:KMfS®aff^ 

-<^*att^f+4-^ti5^T% ^-Kf^^^iftt 

[0 0 5 5] ft, ±EI61fc<OJgtBfc*5^Ttt:* S&^fi 
[0 0 5 6] 

[*M^a*l £JL±KWLfc«t5(^ *5SM^J:ixtf, 
MWtt* £IM4. «3FI*^£fc^US^&. l. On 

titz-?x* -1»«iSff t a 5 "?* 5 0 

[Hi] *»^^-^^^-W«a»S:fflv^lEftJSaSr 
R9H-Sfc»©«M&l2Tfc5o 
[0 2] **W^*l^lllfi^«Bt-*3»t5^^^-« 

[03] **W(©IB2^|llfioJBffi^*5(t5^^^--« > 

[04] **W<o»2W||J(liO^JIB^*3rt5^^^-« 

[05] *%w<om3<DmMmm\c&vz-?x?-m 

[0 6] **W^*3©l|jffi<0}BllB(-*3Jt5^^^--i» 

1 ^f5fi^* 

2 ;r**H*«ttfc 

4 mmmR 
5 

6 S# 

9 (fflgMBtt&R 

I 0 Ti&M 

I I sfrswss 

1 2 Sfr^ESP 

1 3 tpmm 
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